Neuropeptide Y infusion improves hemodynamics and survival in rat endotoxic shock.
Neuropeptide Y (NPY), a sympathetic and platelet-derived vasoconstrictor, acts both directly and by potentiating adrenergic responsiveness and therefore may be beneficial in endotoxic shock, where suppressed vascular responsiveness to adrenergic agents is a key factor. This was studied in anesthetized rats. First, infusion of a nonhypotensive dose of endotoxin (lipopolysaccharide, LPS) markedly suppressed the pressor response to increasing doses of norepinephrine (NE), angiotensin II, and vasopressin but did not suppress the response to NPY. Second, in rats rendered hypotensive by intravenous LPS, continuous NE infusion (0.1-1.0 microgram.kg-1 x min-1 started 5 min after LPS for 1 h) did not alter hemodynamics. In contrast, 5 nmol.kg-1 x min-1 of NPY (equipotent to 0.1 microgram.kg-1 x min-1 of NE in normal rats) increased mean arterial pressure (MAP, from 64 to 114% of baseline), total peripheral resistance index (TPRI, from 64 to 154% of baseline), and left ventricular stroke work index (from 36 to 73% of baseline), without changing cardiac index (CI). Third, in a similar experimental protocol, pretreatment of the hypotensive rats with phentolamine blocked the pressor effect of NE infusion, but only partially attenuated the response to NPY. Finally, addition of low-dose NPY to NE infusion improved survival following a lethal dose of LPS compared with treatment with NE alone (P < 0.01). Thus, unlike other vasoconstrictors tested, NPY-mediated vasoconstriction is preserved during endotoxemia. The beneficial effect of NPY is mediated by increased TPRI without reduction in CI; both NPY receptor-mediated vasoconstriction and potentiation of adrenergic responsiveness may be involved.